Cyclooxygenase (COX)-2 and cell cycle activity in a transgenic mouse model of Alzheimer's disease neuropathology.
Prior studies have shown that cyclooxygenase (COX)-2, an enzyme involved in inflammatory mechanisms as well as neuronal activities, is up-regulated in the Alzheimer's disease (AD) brain and may represent a therapeutic target for anti-inflammatory treatments. We report the effect of neuronal overexpression of human (h)COX-2 in a murine model of AD neuropathology. Transgenic mice expressing both the human amyloid precursor protein mutation (APPswe) and the human presenilin (PS1-A246E) mutation, with resultant AD plaque pathology, were crossed with transgenic mice expressing human (h)COX-2 in neurons. At 12 months of age, the APPswe/PS1-A246E/hCOX-2 triple-transgenic mice showed an elevation in the number of phosphorylated retinoblastoma (pRb) tumor suppressor protein and active caspase-3 immunopositive neurons, compared to double APPswe/PS1-A246E or single hCOX-2 transgenic controls. No detectable influence of neuronal hCOX-2 on AD neuropathology was found in the brain of APPswe/PS1-A246E/hCOX-2 triple-transgenic mice, compared to double APPswe/PS1-A246E. In vitro studies revealed that hCOX-2 overexpression in primary cortico-hippocampal neurons derived from the hCOX-2 transgenics accelerates beta-amyloid (Abeta)(1-42)-mediated apoptotic damage which was prevented by the cell cycle dependent (CDK) inhibitor, flavoperidol. The data indicates that COX-2 overexpression causes alteration of neuronal cell cycle in a murine model of AD neuropathology, and provides a rational basis for targeting neuronal COX-2 in therapeutic research aimed at slowing the clinical progression of AD.